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Radiological Protection and Chemistry (RPRC) Controls

R1.1 Unan i i ed In akes Durin Dr well Head Removal Ac ivi ies

a. Ins ec ion Sco e 83750

The inspector reviewed the circumstances surrounding four unanticipated intakes.
which occurred during the removal of drywell head bolts during the beginning of the
1996 Refueling Outage (RFO).

b. Observa ions and Findin s

On October 14, 1996, two crews of boilermakers were using pneumatic impact
wrenches in the reactor cavity to loosen the drywell head studs. One crew finished
the work and placed one of the wrenches on the pool plug ledge. Within a few
minutes, the crimped connection between the hose and the fitting on the wrench
failed causing the air hose to become disconnected. The hose, which was supplied
with air pressure, landed in the bellows area (a highly contaminated area), causing
an airborne contamination condition. The area was immediately evacuated, and the
hose was secured within minutes. Health Physics (HP) personnel were on the
refueling floor, and responded in a timely manner.

The individuals who had been working in the area were showered and whole body
counted. Six personnel contamination events were attributed to this event, and
four individuals received intakes. Three of the individuals received the intake
through a determined retention mode of ingestion with associated committed
effective dose equivalents (CEDE) of less than 10 millirem (mrem). The fourth
individual's initial CEDE estimate was 50 mrem using the inhalation retention mode.
The licensee will perform an exit whole body count on this individual at the end of
the RFO to determine if the assigned dose is accurate. The inspector reviewed the
licensee's internal dosimetry calculations and determined they were accurate.

A subsequent licensee investigation determined that the affected hose and other
similar hoses had not been leak tested. The leak test was required by
Administrative Control Procedure (ACP) Number 1411.7, Revision 3, "Hose Control
Procedures," to be performed by mechanical maintenance on an eighteen month
cycle (for breathing air hoses and plant service hoses). The licensee has no records
for any of these hose types undergoing leak tests, and mechanical maintenance
was unaware of the procedural requirement. 10 CFR 50, Appendix B, Criterion V,
requires in part, that activities affecting quality be prescribed by documented
procedures of a type appropriate for the circumstances, and be accomplished in
accordance with these procedures. Failure to comply with ACP 1411.7 is a
violation of this requirement (VIO 50-331/960009-01).



C. Conclusions

The inspector noted the licensee's response to the unanticipated intakes was
timely, with personnel quickly leaving the airborne area and the pneumatic hose
being secured within moments. Post event evaluation was thorough, with internal
dosimetry monitoring for the affected individuals, and the initiation of a licensee
investigation. The inspector noted that poor communication between health
physics and mechanical maintenance contributed to maintenance being unaware of
a procedural step requiring the leak test on plant service hoses and breathing air
hoses to be performed on an 18 month cycle. Failure to perform a leak test was a
violation of station procedures.

R1.2 Crane 0 era or's Inadver en A roach o a Mi h Radia ion Area

aO Ins ection Sco e 83750

The inspector reviewed Radiological Occurrence Reports (RORs) and Action
Requests (ARs) regarding a turbine building crane operator who inadvertently
approached a high radiation area (HRA).

b. Observations and Findin s

On September 16, 1996, an experienced mechanic was performing maintenance on
the turbine building (TB) crane. The mechanic had received a pre-job briefing from
HP prior to beginning work during which HP directed the mechanic not to move the
crane due to dose considerations.

The mechanic did not realize that the recent increase in hydrogen injection had
caused an increase in dose rates in his work area. He had performed this
maintenance activity prior to the increase in hydrogen injection, during which he
was allowed to move the crane to the bioshield wall without HP coverage. He
assumed HP knew he needed to move the crane to perform the maintenance and
proceeded with his work activity. However, as the mechanic entered the TB and
climbed the ladder to reach the TB crane, he passed a posting which stated,
"Danger, HRA before crane gets to the bioshield, HP shall be present to move the
crane." The individual did not read this posting. While moving the crane the
individual received an instantaneous dose rate alarm of 104 mrem/hr but did not
hear it. This dose rate was not detected by the licensee upon reconstruction of the
event.

The inspector noted that licensee corrective actions were effective, including
counseling the individual, and performing a fact finding meeting in which the
licensee determined poor communications and worker inattention to detail
contributed to this event. HP follow-up actions for this event included conducting a
dose rate survey of the TB crane pathway, and reviewing the individuals electronic
dosimeter (ED) histogram. The licensee determined the individual was in RAs of
about 40-50 rnrem/hr for about 18 minutes. This corresponds with his dose of 9
mrem as recorded on his ED. Had the individual moved the crane past the hatch



and approached the bioshield, he would have entered areas with dose rates as high
as 200 mrem/hr. The inspector noted there were weaknesses in communication
between HP and the individual during the pre-job briefing, and as such the individual
assumed HP understood his job scope would necessitate him moving the crane.

This resulted in a failure to comply with radiological postings and HP instructions of
the licensee's Administrative Control Procedure 1411.27, Revision 0, Step 3.5.
This procedure states that responsibilities in radiological areas include obeying
posted, oral, and written radiological control instructions including "stop work" and
evacuate" orders from HP personnel. Failure to comply with this procedure is a
violation of licensee technical specification 6.9.1 which requires procedures for
personnel radiation protection be prepared consistent with the requirements of 10
CFR 20 and shall be approved, maintained and adhered to for all operations
involving personnel radiation exposure. This licensee identified and corrected
violation is being treated as a Non-Cited Violation, consistent with Section VII.B.1
of the NRC Enforcemen Polic (NCV 50-331/960009-02)

Conclusions

Poor communications during a pre-job briefing resulted in a mechanic moving a
crane towards the turbine building bioshield without being aware of the actual
radiological conditions. Although this did not appear to have occurred, this could
have resulted in the individual entering a HRA without the appropriate controls.

Valve Breach withou Heal h Ph sics Presen

Ins ec ion Sco e 83750

The inspector reviewed an incident in which a contaminated valve was breached
without HP coverage during the refueling outage. The inspector reviewed RORs,
ARs, and interviewed several radiation protection and mechanical maintenance
personnel regarding this incident.

Observa ions and Findin s

On October 19, 1996, an experienced crew of two pipe fitters were preparing to
perform maintenance on valve PV-14-27 located in the Tip Room Mezzanine. The
crew was on the appropriate radiation work permit (RWP) to complete the work.
This RWP stated that prior to beginning work, inform HP if a contaminated system
will be opened. The crew informed HP of the work to be performed, and received a
pre-job briefing instructing the crew to re-contact HP prior to valve breach. The
pipe fitters assembled the tools for the maintenance and proceeded to breach the
valve without re-contacting HP. The crew's supervisor noted that the valve had
been breached without HP present, coincidentally when HP, became aware that the
crew had never contacted them. The crew's supervisor stopped the work until HP
arrived at the job site. HP surveyed the area and discovered 'a'mall spread of
contamination both on and underneath the valve with the highest reading of 6000
dpm/100cm~. The inspector noted that licensee corrective actions, including



posting the area as a Radiation Area/Contamination Area, and counseling the crew
to never breach a contaminated valve without HP present, were effective.

The failure of the crew to contact HP prior to opening a contaminated system as
written in the RWP and discussed verbally with HP is a violation of the licensee's
Administrative Control Procedure 1411.27, Revision 0, Step 3.5. This procedure
states that responsibilities in radiological areas include obeying posted, oral, and
written radiological control instructions including "stop work" and evacuate" orders
from HP personnel. Failure to comply with this procedure is a violation of licensee
technical specification 6.9.1 which requires procedures for personnel radiation
protection be prepared consistent with the requirements of 10 CFR 20 and shall be
approved, maintained and adhered to for all operations involving personnel radiation
exposure. This licensee identified and corrected violation is being treated as a Non-
Cited Violation, consistent with Section VII.B.1 of the NRC Enf rc men Polic
(NCV 50-331/96009-03)

C. Conclusions

The inspector noted there were weaknesses in communication between the
maintenance worker and HP during the maintenance performed on the valve. The
maintenance workers received a descriptive pre-job briefing; however, after they
began their work they forgot to re-contact HP prior to opening a contaminated
system. This was a violation of station procedures.

R1A Radioactive Was e S stem Drains

a. Ins ection Sco e 83750

The inspector reviewed a Human Performance Enhancement System (HPES) Report
completed in response to an event in which a small amount of contamination was
spread in the southeast corner room during the performance of a residual heat
removal (RHR) system surveillance on July 11, 1996. This event was described in
NRC Inspection Report 50-331/96003.

b. Observations and Findin s

On July 11, 1996, operations drained the RHR/RHR service water (SW) cross-tie to
the southeast corner room drain trough. Unclear communications contributed to an
overflow of the area floor drain, resulting in a small spread of contamination. The
licensee completed an HPES which identified several contributing factors including
poor system interface design and poor verbal communications between operations
and radwaste personnel prior to and during the event.

The southeast corner room floor drain does not directly drain into the reactor
building floor drain sump, but instead drains to a small volume sump. The total
capacity of the southeast corner room's small volume sump and associated piping
is approximately 45 gallons. When a high level condition is detected, several
alarms are initiated. To clear the high level condition, a push button is depressed



on the reactor building floor drain control panel, 1C147, to open the small capacity
sump's control valve, which drains the affected area to the reactor building floor
drain sump. When the button is released the control valve closes. During the
July 11, 1996 event, poor communications between radwaste and operations
resulted in radwaste not opening the small capacity sump's control valve.

The licensee identified several corrective actions to prevent the occurrence of
similar events. The system configuration had not been changed, so the licensee
reinforced the need for information to be exchanged between radwaste and
operations. Auxiliary operators were instructed to contact radwaste prior to
draining any component or system into the radwaste system. Radwaste was
instructed to contact operations when a high level alarm does not come in when
expected, and to respond promptly on any drainage notification.

During this inspection period, a similar event occurred in which operations did not
contact radwaste prior to draining the high pressure coolant injection (HPCI) system
to the radwaste system's sump. This resulted in an overflow in the HPCI room of
slightly contaminated water. In addition to the lack of communication an
annunciator failure occurred in the radwaste control room which caused radwaste
to be unaware of the high level condition.

C. Conclusions

The inspector noted that the completion of the HPES appeared to reflect the
licensee's concern for the importance of communications during any system
drainage to the radwaste system. However, expectations.to radwaste and
operations personnel were not clear enough to prevent a similar event in which poor
communications contributed to the overflow in the HPCI system.

R1.5 ALARA

a 0 Ins ection Sco e 83750

The inspector reviewed numerous As Low As is Reasonably Achievable (ALARA)
packages for high dose jobs during the refueling outage, and several ALARA
initiatives. The inspector also reviewed trending radiation survey maps of the
drywell, torus room, corner rooms, and steam tunnel rooms, and performed
inspections of plant areas to observe radiological and contamination conditions.

b. 0 s rva i ns and Findin s

The licensee completed ALARAreviews for most of the outage work to be
completed. The ALARAreview packages included RWPs, survey maps, ALARA
pre-job briefing content, and Electronic Dosimeter (ED) alarms and actuations. The
reviews also used historical data including survey maps and lessons learned from
similar work in past outages. The inspectors reviewed ALARApackages for high
dose activities, including: in-service inspection work; the torus coating project; the
drywell coolers decontamination; and routine refueling operations. No problems



were noted with these packages. ALARAinitiatives used throughout the RFO
included the use of ALARApersonnel as the drywell and refueling floor area
coordinators, the use of teledosimetry, the use of audiovisual equipment, and the
use of a strippable paint to decrease contamination levels. The inspector noted
these initiatives contributed to the low dose expenditure.

Dose rates were consistently lower throughout the plant this outage as compared
to dose rates at the end of the 1995 outage. The licensee attributed lower dose
rates to the chemical decontamination performed in 1995, and to depleted zinc
injection during power operations. Due to these low general area dose rates,
outage work was being performed within the outage dose goal of 220 rem, and
was recorded at 155 rem by EDs on November 4, 1996.

C. Conclusions

The inspector noted that ALARApackages and reviews were thorough, and
included a good use of historical information. General area radiation levels were
notably lower during this refueling outage as compared to previous refueling
outages due to the use of depleted zinc injection and the chemical decontamination
completed during the previous refueling outage.

R4 Staff Knowledge and Performance in RPRC

R4.1 Failure o Chan e Radia ion Work Permits Prior o En erin h Dr well

a. Ins ec ion Sco e 83750

The inspector reviewed several ARs and RORs regarding individuals entering the
drywell during the refueling outage on the incorrect RWP.

Observations and Findin s

Several situations were identified by the licensee in which personnel entered the
drywell, a posted high radiation area, on the incorrect RWP. In each occasion the
individuals had received the correct radiological and/or ALARAbriefing, and had ED
dose and dose rate alarms at set points lower than the alarm setpoint for the
drywell RWP. These individuals received ED dose rate alarms upon entering the
drywell, and retreated to the entrance. On one occasion, several insulators felt
there was confusion in the briefing area and had remained on their general RWP.
On another occasion, several boilermakers had entered the incorrect RWP number
prior to entering the drywell.

Mechanical maintenance supervisors discussed these situations with personnel
performing similar activities in the drywell to ensure workers would perform work
on the correct RWPs. However, another similar situation occurred several days
following this discussion. To address this problem, the licensee assigned a clerk to
the drywell entrance to check individual RWP numbers prior to entry. All individuals
entering the drywell were also assigned tele-dosimeters, which appear noticeably



different than regular EDs, to ease the identification of personnel on the correct
RWP.

Failure to be on the correct RWP prior to entering a HRA is a violation of Technical
Specification 6.9.2 which states that "...each high radiation area in which the
intensity of radiation is greater than 100 rnrem/hr but less than 1000 mrem/hr shall
be barricaded and conspicuously posted as a high radiation area and entrance
thereto shall be controlled by requiring the issuance of a Radiation Work Permit."
This failure constitutes a violation of minor significance and is being treated as a
Non-Cited Violation, consistent with Section IV of the NRC Enforcement Polic
(NCV 50-331/96009-04).

Conclu ions

The inspector noted that entering the drywell on the incorrect RWP failed to meet
the licensee's expectation to administratively change RWPs prior to entering the
drywell. However, while these individuals failed enter the drywell on the correct
RWP, they had received the correct radiological briefings for the drywell RWPs.
The inspector noted that the licensee's initial corrective action of discussing these
events with appropriate personnel did not prevent other similar events from
recurring. The inspector did note that the licensee's final corrective actions of
assigning a clerk to ensure that all individuals entering the drywell were on the
correct RWP appeared to be effective.

Incorrec Res onse. o a Radwas e Alarm

In ec ion Sco e 83750

The inspector reviewed an event in which a radwaste operator opened the incorrect
valve when responding to a radwaste alarm during RHR maintenance activities.

Observations and Findin s

On September 12, 1996, the licensee began draining operations for RHR
maintenance. Approximately every 15 minutes an expected high level trouble alarm
came into the radwaste control room, and a radwaste operator was dispatched to
open CV 3754 (reactor building northwest area floor drain level high) on remote
panel 1C147. The radwaste operator depressed the button to open an isolation
valve to drain the floor drain sump to the reactor building sump. This was
performed from 2:00 am to 7:00 am. The night shift radwaste operator turned this
over to day shift, and the day shift radwaste operator continued to address the
trouble alarm every 15 minutes.

At approximately 12:30 pm the trouble alarm came in and the radwaste operator
went to the remote panel and pressed the button next to CV 2754 (CV 3750,
reactor building southeast floor drain). He continued to press the wrong button for
approximately 5 minutes, however, the alarm continued. Operations was contacted
and an auxiliary operator was dispatched to the northwest corner room, where



water was discovered on the floor. The water draining was discontinued. The
radwaste operator returned to 1C147 with his supervisor, and discovered that the
incorrect button had been pressed, thus opening the wrong valve. The correct
button was pressed, and the water was drained. HP surveyed the northwest corner
room, and discovered a small spread of contamination.

The licensee reviewed this event with the radwaste operator to ensure he
understood the correct response to these alarms, and this event and the stop check
and think attitude was discussed with all radwaste operators.

C. Conclusions

The inspector noted that the failure of the radwaste operator to operate the correct
valve was an example of worker inattention to detail. The inspector noted the
licensee's corrective actions, including discussing with the individual as well as the
entire radwaste staff the need to maintain a constant stop, check and think
attitude, were effective from preventing other similar occurrences.

RS IVliscellaneous RP8cC Issues

R8.1 Closed Ins ection Follow-u Item 50-331 96006-05: Anomalies were noted in
preliminary second quarter thermoluminescent dosimeter (TLD) results. The
licensee compared the initial TLD results received from the vendor with self reading
dosimeter (SRD) results and determined that the TLD results were consistently
higher than the SRD'results. The licensee reviewed this information with the
vendor, and determined the vendor had used the incorrect background TLDs when
processing second quarter TLD data, resulting in an increase in assigned dose of a
few millirem per person. The vendor reprocessed the TLDs, however, there was
still some discrepancies between TLD and SRD data. The licensee attributed these
discrepancies to the increase in hydrogen injection from 9 CFM to 15 CFM on
April 17, 1996 increasing the site-side base background exposure for all radiation
workers during the second quarter.

The licensee had also implemented the use of Merlin Gerin (MG) Electronic
Dosimetry (ED) system for access control on June 4, 1996. This implementation
did not affect SRD/TLD dose comparisons for the second quarter, however, to
ensure there was no effect in the third quarter, the licensee reviewed the EDflLD
ratio for workers with the highest ED dose in July and August 1996. The majority
of these workers had TLD values higher than the ED values. The licensee
completed a station comparison of TLDs and EDs, in different station environments,
to ensure that EDs were accurately representing personnel dose. The results of the
comparison indicated there was close agreement between the EDs and TLDs,
however, the licensee plans to continue these comparison programs.

The inspector reviewed the licensee's actions in response to the discrepancies, and
reviewed ED, SRD, and TLD data for these periods. The inspector concluded that
second quarter TLDs accurately represented personnel dose. This item is closed.



V. Mana emen Mee in s

X1 Exit Meeting Summary

On October 25, 1996, the inspector presented the inspection results to licensee
management. The licensee acknowledged the findings presented.

The inspector asked the licensee whether any materials examined during the
inspection should be considered proprietary. No proprietary information was
identified.
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PARTIAL LIST OF PERSONS CONTACTED

Licensee

J. Franz, Vice President Nuclear
G. Van Middlesworth, Plant Manager
P. Bessette, Manager, Engineering
J. Bjorseth, Manager, Maintenance
D. Curtland, Manager, Operations
R. Hite, Manager, Radiation Protection

INSPECTION PROCEDURES USED

IP 83750: Occupational Radiation Exposure

ITEMS OPENED, NEW, CLOSED, AND DISCUSSED

~Oened

50-331/96009-01 VIO Failure to Leak Test Hoses

~Clos d

50-331/96006-05

50-331/96009-02
50-331/96009-03
50-331/96009-04

IFI

NCV
NCV
NCV

Anomalies in Preliminary Second Quarter
Thermoluminescent Dosimeter Results
Failure to Follow Radiological Postings
Failure to Follow RWP
Failure to Enter a High Radiation Area on the
Correct Radiation Work Permit



LIST OF ACRONYMS USED

ALARA
ACP
AR
CEDE
CFR
dpm/100cm~
ED
HP
HPCI
HPES
HRA
IFI
IP
IR
MG
mrem
mrem/hr
NRC
PCE
RA
RHR
RHRSW
RFO
ROR
RP
RPSC
RWP
SRD
TB
TLD

As Low As Reasonably Achievable
Administrative Control Procedure
Action Request
Committed Effective Dose Equivalent
Code of Federal Regulations
disintegrations per minute per 100 square
Electronic Dosimeter
Health Physics
High Pressure Coolant Injection
Human Performance Enhancement System
High Radiation Area
Inspection Followup Item
Inspection Procedure
Inspection Report
Merlin Gerin
millirem
rnillirem per hour
Nuclear Regulatory Commission
Personnel Contamination Event
Radiation Area
Residual Heat Removal
Residual Heat Removal Service Water
Refueling Outage
Radiological Occurrence Report
Radiation Protection
Radiological Protection and Chemistry
Radiation Work Permit
Self Reading Dosimeter
Turbine Building
Thermoluminescent Dosimeter

centimeters
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Documents Reviewed

Action Request Numbers: 961317; 961431 (and associated HPES); 962137; 961319

Administrative Control Procedure No. 1411.7, Revision 3, "Hose Control Procedures"

Health Physics Survey Numbers: 95-40504, 95-40505, 95-40506, 96-2823, 96-3247,
96-3248, 96-3249, 96-3250, 96-3251, 96-3252, 96-3402, 96-40001, 96-40002, 96-
40003, 96-40004, 96-40005, 96-40006, 96-40007, 96-40008, 96-40009, 9640010,
96-40011, 96-40012, 96-40013, 96-40029

IES Memorandums "Dosimetry Verification Program" dated: 8/5/96; 8/29/96; 9/6/96;
10/3/96

Personnel Dosimetry Files

Radiological Occurrence Report Numbers: 96025; 96020; 96024; 96027

Radiation Work Permit(RWP) 10181, Job Step (JS) 2; RWP 33, JS 1; RWP 51, JS 1; RWP
164, JS 3; RWP 10230, JS 6; RWP 40210, JS 6; RWP 40230, JS 5
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